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Synthesis, Crystal Structure and Thermal Properties of 1D Chain Nickel(I)
Coordination Polymer {[Ni(DNBC),(Im)(H,0)]-0.25H,0},
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Abstract: The complex {[Ni(DNBC),(Im)(H,0)] -0.25H,0}, (DNBC =3,5-dinitrobenzoic acid, Im =imidazole) was
synthesized in water-ethyl alcohol mixture solution and characterized by elemental analysis, IR and thermo-
gravimetry (TG). Its crystal structure was determined by single crystal X-ray diffraction. The complex crystallized
crystallizes in the Orthorhombic system with space group Pbca, a=1.5022(6) nm, b=1.514 6(6) nm, ¢=1.926 9(7) nm,
V=4.384(3) nm?, Z=8, F(000)=2 320. The crystal structure shows the complex has a 1D chain networks, where each
Ni(Il) is in 40+N coordination modes, each five-coordinated Ni(Il) ions form a distorted square-pyramidal geometry,

oxygen atoms occupy axial center positions. CCDC: 783800.

Key words: 3,5-dinitrobenzoic acid; imidazole; coordination polymer; crystal structure

WHEALR G EA £ w i as mam et B PUEC R BC AR AL SR 31 1Y A0 1) 55
R0 2 WURR PR AR SR AE AL Dt MR RE . RZRRMEW, §BitaREA 245
P05 BB B 2 B2, BORBIH AT M IR, B9 H AR Y30 Bl 67 Ak 2 TAE 2 R A 2802 — 4
CafARZEMHH, ERARMEBRAIES P, @RI EHEE NS N & 0 AL
Yy i o7 A AL I A R B T2 MR, AR RCALRE D B0 E R B T B0 A R

Wi H $97.2010-08-10, Wi sy H #1.2011-02-26,
&K A RBF#5E4 (No.20671077), H R 2R RE 2 2 45 (No.2008-1-164) % B 1 H |
“EREBER A, E-mail :zhangnwnu@126.com



1292 Jd Hl fk

A %27 %

A — BN B LS Y RAT AN, 3,5-
T R R (DNBA) A A B A 22 A fic £ 485 5| T
H R A TR 224 S s T 22 T o Ak 7 A
HH TR FAE WG T Ak, 7% 18 2 i
A BB Y 5 2 S AR B R GE A A R B
B, 2RO HE R E B SR TR R £ B
P14 SRR 5 R X 5 20 LA 150 X6 i s T 457 P g 1Y
RN FEME B A A EHRENEL, 5
— 7 T, WK AN A EL A iR Y T 57 B8 g, T LR U
Ak 25 1 PRI Bk 3z R U 4 ) T R
B W A o ST 7R AR PRABUZ T AR B
s AT LA 3, 5- 2 il OR R O G AR Bk
WA Shy B T A R R BR N, A9 B T — b R DL S
iR 42 38 A 3 F5BC A2 28 S W {[Ni (DNBC),(Im) (H,0)] «
0.25H,0}, J- M5 T 5 i 454

1 SRE#ES

1.1 REF AR

JIEAE R R0 ¥ Sk A M i, 21080 638 45 A FTS-
3000 21 AP G (KBr Fe 7)) 5 A< 485 4 00 5 ]
Bruker Smart Apex II CCD &8 HHL ; JCR 44T
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YA 58 K Hl PERKINELMER TG/DTA6300 #4 73
A, #E AU, LA 10 °C -min™ 4 T 7 B B2 A
A 800 C.,
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2 mmol 3,5- " AHFEARHER T 1 mmol WKM7
T 20 mL S BERUK ARG B (Vg Vi o =1:1) , 7E
PiFE R 12 A 10 mL % 1 mmol Ni(NOs),-6H,0 )
WA, H 1 mol - L I S LB 15 5 T pH 2
6~7,7E 65 C T HEFE 5 h Ja ot i IR = RACE 1 )7
Je B R A 7 E(209% , # Ni(IDTHER) . T4
Br#% CHNgNiO 5,5, 11558 (%) . C 35.91,H 2.13,N
13.82; S {A (%).C 35.334,H 2.15,N 13.57;1R
(KBr,em™):3 427(m),3 100(m),1 639(s),1 618(vs),
1 576(w),1 459(s), 1 349(vs),848(m),750(m), 723(s).
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Table 1 Crystallographic data of the title complex

Empirical formula CrHpNNiOy305
Molecular weight 571.04

Crystal system Orthorhombic
Space group Pbca

a/nm 1.502 2(6)

b/ nm 1.514 6(6)

¢/ nm 1.926 9(7)

V / nm? 4.384(3)

T/K 296(2)

A 8

R indices (all data)

D,/ (g-em™) 1.73

w/ mm™ 0.971

F(000) 2 320

Maximum / minimum transmission 0.800 4 /0.746 4
0 range / (°) 2.11~25.10
Reflections collected 15 430
Independent reflections (R;,) 3901 (0.098 5)
Final R indices 0.0515

(I>20(1)) 0.09 52

0.112 8, 0.120 3
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TR FRAFLTIRE (v.c00) 20 31 HEBRAE 1576 1459 K
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Uncoordinated H,O molecules are omitted for clarity
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Fig.1 Molecular structure of the title complex
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Symmetry code: A: x, y, z; B: x, 1/2-y, 1/2+z
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Fig.2 Views of 1D chain structure of the title complex
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Fig.3 3D network structure of the title complex
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Ni(1)-0(1) 0.193 2(3) Ni(1)-N(5) 0.193 8(4) Ni(1)-0(12) 0.260 7
Ni(1)-0(8) 0.194 0(3) Ni(1)-0(13) 0.195 6(3)
0(1)-Ni(1)-0(8) 174.13(15) 0(8)-Ni(1)-N(5) 89.82(15) N(5)-Ni(1)-0(13) 177.21(16)
O(1)-Ni(1)-N(5) 93.74(15) 0(8)-Ni(1)-0(13) 87.74(14) C(1)-0(1)-Ni(1) 118.03)
*3 MARSUHNEE
Table 3 Hydrogen bonds for title complex
D-H---A D-H / nm H---A /nm D---A / nm D-H---A /(%)
N(6)-H(6)--0(2)C 0.088(3) 0.253(6) 0.313 2(7) 127(6)
N(6)-H(6)-+-0(5)D 0.088(3) 0.240(5) 0.313 2(8) 142(7)
0(13)-H(1W)---O(2)E 0.087(3) 0.180(3) 0.266 6(5) 173(4)
0(13)-H2W)---O(7)E 0.086(3) 0.186(3) 0.267 5(4) 160(3)

Symmetry transformations used to generate equivalent atoms: C: 3/2—x, 1/2+y, z; D: x, 1/2—y, =1/24z; E: 2-x, —y, 1-z.
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Fig.4 Thermal analysis curves of the title complex
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